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Specification 

1 . Title of the Invention 

Method for Manufacturing Hollow Cylinders for Casting 

2. Range of Patent Claims 

1 . A method for producing casting-use hollow cylinders characterized by the following: 
A plurality of beads made from a synthetic foamed resin is prepared and these beads are 
distributed throughout the spaces in a metal mesh that has been arranged in a lattice. Double 
stick tape is wound, with the adhesive layer exposed, around the outer surface of a hollow 
foamed cylinder that has a shape corresponding to the casting-use hollow cylinder. The 
aforementioned hollow foamed cylinder is rolled across the top of the beads that have been 
arranged on the metal mesh, causing the beads to adhere to the double-stick tape. This creates a 
lost form corresponding to the shape of the casting-use hollow cylinder. This lost form is 
embedded in casting sand or other casting material and molten metal is poured into the lost form 
die, replacing the lost form. 

2. The casting-use, hollow cylinder manufacturing method described in Claim 1, in which 
the aforementioned beads have an abbreviated spherical shape. 

3. A method for producing casting-use hollow cylinders characterized by the following. 
A plurality of beads made from synthetic resin foam is prepared. Double-stick tape is wound 
around the outer surface of a hollow cylinder having a shape that basically corresponds to a 



casting-use hollow cylinder with the adhesive surface exposed at regular intervals. The 
aforementioned hollow foam cylinder is either rolled over arranged beads or the beads are 
sprinkled over the outer surface of the hollow foam cylinder. The beads adhere to the adhesive 
surface of the hollow foam cylinder, forming a lost form die corresponding in shape to a casting- 
use hollow cylinder. This lost form is embedded in casting sand or other casting material and 
molten metal is poured into this lost form die, replacing the lost form. 

4. The casting-use, hollow cylinder manufacturing method described in Claim 3 in which 
the aforementioned beads are shaped like abbreviated spheres. 

5. The casting-use, hollow cylinder manufacturing method described in Claim 3 in which 
adhesive is applied to the positions on the surface of the aforementioned double-stick adhesive 
tape where the beads are to adhere. 

6. The casting-use % hollow cylinder manufacturing method described in Claim 3 in which 
film is formed with openings at specific locations is affixed to the adhesive surface of the 
aforementioned double-stick adhesive tape and the adhesive surface is exposed through these 
openings. 

3 . Detailed Description of Invention 
(Industrial Fields of Use) 

This invention pertains to casting-use, hollow-cylinder manufacturing methods. In 
particular, it pertains to casting-use, hollow-cylinder manufacturing methods in which the casting 
is performed using either the lost form method or the full mold method. 

(Prior Art) 

^ Traditionally, an initial casting is made in the desired shape, after which a second casting 

is made by pouring molten metal (either the same as or different from that used in the first 
casting) around the casting, resulting in unified casting using a cast around method. This sort of 
casting is widely used on hollow cylinders, for example, when putting cast iron cylinder liners on 
aluminum alloy cylinder blocks or when manufacturing heat exchangers or brake drums. For 
example, the cylinders in internal combustion engines use cast iron cylinder liners (initial 
casting) with piston rings because of the piston motion and their self-lubricating properties. 
There are also those which join a liner with an aluminum block (second casting) in order to 
reduce weight. 

In this case, the strength of the joint and heat conduction properties at the edges are 
particularly problematic. In the past, in order to improve on these problems, the contact surface 
with the second casting was increased by machining tiny grooves into the exterior surface of the 
first casting or else by making bumps or indentations during the first casting. For example, in 
Japanese Patent No. S53 - 104527, a special type of substance was added to the die to make 
many, many bumps in the surface of the first casting. This was an attempt to have the metal knit 
together more effectively when a second metal was poured around it. Japanese Patent No. S42 - 
25554 discloses a method in which a die with squared threads in its surface is used to create a 
form and a mix of graphite and water glass is used as the facing sand. A threaded section is made 
inside the perimeter of the form so that a raised, threaded surface is formed along the outer 
surface of the first casting. 

Other methods include the Viral method, in which "ant grooves" are made in the exterior 
surface of the first casting as well as aluminizing the outer surface of the first casting to improve 
the bond. 



Concerning the lost form casting method itself, which has no direct relation to these 
casting methods, disclosures have been made in Japanese Patent No. S58 - 184040 and Japanese 
Patent No. S62- 151242. 

(Problems the Invention Attempts to Solve) 

Complicating factors of the above types of conventional technology include machining 
the exterior surface of the first casting, forming it with raised portions around the exterior surface 
or casting it with a complex shape. Another factor is that the relative positioning of the textured 
surfaces of the first and second casting can be kept from slipping along their axes, but slipping in 
the radial direction cannot be prevented. Moreover, if there are gaps between the first and second 
castings when they are joined together, and the castings become heated while operating, the 
difference in the thermal expansion coefficients of the two castings could increase the capacity of 
those gaps. Then, the insulating effect of the air within those gaps would degrade the desired 
characteristics of the castings. For example, engine cylinders have to radiate heat away from the 
combustion chamber, but the insulating effect could prevent sufficient radiation of heat. Then, 
the expansion of the air within those gaps would cause the first and second casting to push 
against each other, interfering with the union. 

When forming "ant grooves" in the exterior surface of the first casting, the union of the 
first and second castings can be strengthened by inserting the second casting into those grooves. 
That is, not only can slipping between the two castings along their axes be prevented, but 
slipping in the radial direction or in the direction of the grooves can be prevented as well. The 
reason is that the "ant grooves" have a greater surface area on the inside than the surface area of 
the openings at the entrance. For this reason, once the second casting has been inserted and 
hardened in the "ant grooves," it cannot separate easily from the first casting. However, cast- 
forming these "ant grooves" is much more difficult than forming the more usual sort of 
raised/textured surface and the "ant grooves" need to be constructed so that residual casting sand 
can be easily rinsed out. Furthermore, with conventional methods of casting in, the hollow 
cylinder used to make the first casting can only be a simple cylinder. It is extremely difficult to 
use more than one cylinder arranged side by side in a so-called "Siamese" casting. This invention 
eliminates the aforementioned problems with the hollow cylinders used in this casting method 
and their production. It makes them easy to produce and offers hollow cylinders (first casting) 
with superior adhesion to the second casting. 

(Means for Solving the Problem) 

This invention uses synthetic resin foam beads which are arranged on a mesh laid out in a 
lattice shape. Double-stick tape is wound around the exterior surface of the hollow foam body 
whose shape essentially corresponds to that of the casting-use hollow cylinder, leaving the 
adhesive surface exposed. The aforementioned hollow foam cylinder is rolled over the beads that 
have been arranged on the mesh and the beads adhere to the adhesive surface of the hollow foam 
cylinder forming a lost form corresponding to the shape of the casting-use hollow cylinder. This 
lost form is embedded in the casting sand or other material and the die is filled with molten metal 
which takes the place of the lost form. 



The aforementioned beads are abbreviated spheres. 



A plurality of beads made from foamed synthetic resin is prepared and double-stick tape 
is wound around the outer surface of a hollow foam cylinder that has a shape which roughly 
corresponds to a casting-use hollow cylinder. The adhesive surface of said double-stick tape is 
exposed at specific intervals and the aforementioned foamed hollow cylinder is either rolled over 
many beads which have been arranged or the beads are sprinkled over the outer surface of the 
foamed hollow cylinder and caused to adhere to said cylinder. This results in a lost form 
corresponding to the shape of the casting-use hollow cylinder. This lost form is embedded in 
casting sand or other casting material, molten metal is poured into the form and replaces the lost 
form. 

The aforementioned beads are abbreviated spheres. 

Adhesive has been applied to the positions where the beads are to adhere to the adhesive 
surfaces of the aforementioned double-stick adhesive tape. 

A film with openings at specific intervals is affixed to the aforementioned double-stick 
tape and the adhesive is exposed through these openings. 

(Effect of the Invention) 

The beads made from foamed synthetic resin are laid out on a mesh arranged in a lattice 
and a hollow foam cylinder with double-stick tape wound around its exterior is rolled over the 
beads arranged on the aforementioned mesh. This causes the beads to attach to the adhesive 
surface of the double-stick tape at regular intervals around the outer surface of the 
aforementioned hollow foam cylinder. 

Instead of placing the aforementioned beads on the mesh, an adhesive surface may be 
formed at specific intervals on the exterior surface of the aforementioned hollow foam cylinder 
over which the beads can be shaken, or the aforementioned beads may be laid out at close 
intervals and the aforementioned hollow foam cylinder rolled over the beads. If this is done, the 
mesh used in the preceding method would not be necessary. 

Using the above methods, a lost form made of foam can be made easily for use as in 
hollow cylinder casting. 

(Embodiments) 

The following is a description of an embodiment of this invention including references to 
diagrams. 

FIG. 1 and FIG. 2 show the casting-use hollow cylinder made using the manufacturing 
method of this invention. This casting-use hollow cylinder 1 consists of the side section 2, 
directly next to the hollow cylinder and the raised, protuberances 3 that were cast onto the 
surface of said side section 2 at regular intervals. In the example, the casting-use hollow cylinder 
1 is used in the interior of the aluminum cylinder block 10 to form the heat-radiating fins f 
around the exterior of the cylinder block 10. The inner circumference area 9 of the 
aforementioned cylinder block 10 is brought into contact with the aforementioned protuberances 
3 and the protuberances 3 join with the interior surface of the cylinder block 10. For this reason, 
even if the casting-use hollow cylinder 1 and the cylinder block 10 repel each other, the cross- 
section area Ai between the protuberances 3 of the interior surface 9 will be larger than the 



surface area A 2 of the molten metal intake port, assuring a tight union between the casting-use 
hollow cylinder 1 and the cylinder block 10. 

The following is a description of the manufacturing method of the casting-use hollow 
cylinder 1 . 

In FIG. 3, the metal mesh 1 1, having an appropriately-sized lattice is laid out on the table 
T in a lattice pattern. Next foamed styrol beads 12 of a specific size are laid out on the metal 
mesh 11 by the dispersing device D. A sufficient number of foamed styrol beads 12 are placed 
on the metal mesh 11 so that a single foamed styrol bead 12 will go into the openings in the 
lattice formed by the metal mesh 11. These foamed styrol beads 12 have a shape which 
corresponds to the shape of the protuberances 3 on the casting-use hollow cylinder shown in 
FIG. 1. Next, as shown in FIG. 4, the adhesive tape 14 is wound around the outer surface of the 
foamed styrol hollow cylinder 13. This adhesive tape 14 consists of adhesive on both sides of its 
substrate 14a as well as two layers of removable paper backing 14b and 14c. When the adhesive 
tape is wound around the outer surface of the aforementioned cylinder 13, the removable paper 
backing 14b is removed from the inner side of the adhesive tape 14. Next, the removable paper 
backing 14c is removed from the outer side of the adhesive tape 14 exposing the layer of 
adhesive formed on the outer layer of the substrate 14a. Next, as shown in FIG. 5, the 
aforementioned cylinder 13, with the adhesive layer exposed, is rolled over the lattice of the 
metal mesh 1 1 in which the aforementioned beads 12 are located. At this point, as shown in FIG. 
6, the pressure of the aforementioned cylinder 13 crushes the beads slightly and the crushed 
portion of the beads 12a adheres to the adhesive surface of the aforementioned double-stick tape. 
When the aforementioned hollow cylinder 13 is rolled over the metal mesh 11 in this way, the 
beads 12 will adhere to the layer of adhesive at regular intervals, forming a round, tubular lost 
form having many protuberances on its outer surface. 

In the event that the aforementioned beads 12 do not adhere completely to the 
aforementioned cylinder 13, said cylinder 13 can be placed between the two pressure rollers 15 
and 16 as shown in FIG. 7. By rotating said rollers 15 and 16 in opposite directions, the 
aforementioned cylinder 13 will turn in one direction and the beads 12 will be pressed onto the 
aforementioned cylinder 13 by the aforementioned rollers 15 and 16. This will heighten the 
adhesion of the beads 12. 

In the above embodiment, the beads 12 are arranged in a regular pattern in the metal 
mesh 11, but as shown in FIG. 8 through FIG. 11, the adhesive surface to which the 
aforementioned beads 12 adhere is formed on the cylinder 13 at specific intervals, and said beads 
12 are sprinkled onto the adhesive surface or, the aforementioned beads 12 can be laid out in an 
irregular pattern on a flat surface and the aforementioned cylinder 13 can be rolled over the 
beads 12 that have been lined up in an irregular fashion. 

That is, as shown in FIG. 8, the adhesive surface 14d has been formed on the substrate 
14a of the aforementioned double-stick tape 14 at regular intervals. The aforementioned beads 1 2 
then adhere to this adhesive surface 14d. As shown in FIG. 9, the double-stick tape 14 on which 
the aforementioned adhesive surface 14d has been formed is protected from exposure to the 
outside by the same sort of removable paper backing 14c as shown in FIG. 4. In order to form 
the aforementioned sort of adhesive surfaces 14d on the substrate 14a, at specific intervals, as 
shown in FIG. 10, the substrate 14a is covered with the film 20, in which openings Oi have been 
made at specific intervals. If rollers or other means are used to induce adhesion to this film 20, 
then the regularly-occurring adhesive surfaces 14d can be formed quite easily. 
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Also, as shown in FIG. 1 1, the adhesive layer 14f can be formed over the entire surface of 
the substrate 14a and this adhesive layer 14f can be covered with the film 14e having the 
openings O2. This film 14e can then be protected with a removable paper backing 14g and this 
removable paper backing 14g would be removed when the tape was used. 

Lost forms made in this way are then embedded in conventional casting sand. At this 
point, the lost form axis is placed in the sand so that it faces down vertically. In this embodiment, 
when the hollow cylinder 1 was cast, no slider was placed inside the space within the inner 
surface of the lost form. It follows then, that in order to maintain the desired sectional shape, 
after the molten metal was cast during the subsequent step, the lost form would be embedded in 
the sand vertically. If the form were embedded in the sand with the axis of the lost form axis 
going horizontally, the weight of the molten metal could alter the shape after casting, making the 
desired sectional shape impossible. 

Next, the molten metal is cast from above and the lost form is replaced by the molten 
metal. At this point, there is no slider within the inner space of the lost form, and the casting sand 
is packed in the same way as the outer surface, so gases can easily escape toward the inner space. 
After the molten metal has cooled and hardened and the casting sand has been removed, the 
hollow cylinder 1 will resemble the one shown in FIG. 1. After that, the hollow cylinder is used 
as an insert, enveloping it in aluminum to produce the cylinder block 10. The aluminum casting 
conditions are the same as for conventional casting of that sort. 

In this way, by forming a double-stick tape with specific, regularly-spaced adhesive 
surfaces, it is very easy to form a Siamese type of the lost form 20 as shown in FIG. 12, by 
causing the beads 12 to adhere to the outer surface in an orderly way. 

(Effect of the Invention) 

Because this invention was configured as above, it is possible to provide hollow cylinders 
with what are essentially protuberances with "ant grooves" for use in casting. During this process 
each of the beads becomes part of the hollow main unit when it adheres to its surface, so molten 
metal injected into a lost form will also be certain to get into the spaces between the beads. 

The machining of the exterior surface of the hollow cylinder after the casting process 
can be eliminated and the removal of the casting sand is also easier. This simplifies the 
manufacturing process and allows for lower costs. 

Due to the fact that the protuberances are nearly completely spherical, after the first 
casting has been cast, the casting sand that is between the protuberances can be eliminated 
smoothly. 

In addition to this, if the aforementioned protuberances are placed at specific intervals on 
the adhesive surface of the double-stick tape, it will be easier than was originally possible to 
produce a first Siamese-type of casting by making a lost form with a hollow cylinder. 

4. Simple Description of Diagrams 

FIG. 1 shows a cross-section of a casting-use hollow cylinder produced using the method of this 
invention. 

FIG. 2 shows a cross-section of a cylinder block in which the aforementioned casting-use hollow 

cylinder has been cast in said cylinder block. 

FIG. 3 shows an oblique view of the beads arranged on a metal mesh. 

FIG. 4 is a detail showing double-stick tape being affixed to a hollow body. 



FIG. 5 is an operation detail in which the beads are being affixed to the hollow body. 

FIG. 6 is an enlarged detail of the operation in FIG. 5 showing the beads 12 adhering to the 

adhesive layer of the double-stick tape. 

FIG. 7 is a side view showing a device which reliably affixes the beads to the outer surface of the 
cylinder 13. 

FIG. 8 is a flat diagram of the double-stick tape showing another embodiment of this invention. 
FIG. 9 is a horizontal cross-section of the double-stick tape shown in FIG. 8. 
FIG. 10 is an operation detail in which the adhesive surface is affixed properly to the double- 
stick tape. 

FIG. 1 1 is a horizontal cross-section of the double-stick tape shown in another embodiment of 
the invention. 

FIG. 12 is a side view of the hollow column being formed with a Siamese lost form die. 
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